REMARKS 

This is in response to the office action of November 30, 2007. 

Applicant wishes to thank the Primary Examiner for the determination of 

allowable subject matter. 

In paragraph 3 of the office action, claims 34, 52, 74, 90 and 93 were rejected 
under 35 U.S.C. 112, 2 nd paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Appropriate correction to the claims (34, 52, 74, 90 and 93) has been made. 
Additionally, claims 34 and 53 have been amended to clarify the vane to vane sealing 
arrangement. Claim 5 is amended to correct the dependency on claim 1. This change was 
in the previous amendment but claim 5 was not denoted as "currently amended" in the 
claim listing. 

Claims 34-39, 52, 53, and 59-62 were rejected under 35 U.S.C. 102(b) as being 
anticipated by Harmon (US 3767120) and as being anticipated by Ryan (US 
4128208). 

In regard to Harmon: 

Claims 34 and 52 have been amended. There is no indication that Harmon includes 
the vane to vane seal arrangement set forth in the claims. Harmon, as understood, refers to 
sealing means in Mc Math. Mc Math cannot be understood and is attached after being 
located on Google patents. The corrected drawing sheets are not publicly available 
through the PTO website. Mc Math apparently has some type of flap seal and does not 
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have the claimed vane to vane sealing arrangement as set forth in the amended claims 34 
and 52. Please see a copy of the Mc Math reference attached for the Examiner's 
convenience. 

In regard to the dependent claim 39, Harmon does not have an opener as that term 
is used and defined in the specification. See, specification page 9, lines 5 et seq. defining 
an opener as a leaf or other spring which operates between the tapered stiffeners of 
adjacent plates. It is believed that the Primary Examiner may be mistakenly reading the 
opener as the opening and closing device for the vanes. Rather, it is a fail safe 
mechanism. 

Reconsideration of all rejected claims is requested. 
In regard to Ryan: 

Claims 34 and 52 have been amended. There is no indication that Ryan includes 
the vane to vane seal arrangement set forth in the claims. In fact it is questionable whether 
Ryan even includes vanes. Assuming, arguendo, that Ryan does have vanes, then the 
flaps to the extent that they may be considered vanes do not include a vane to vane 
sealing arrangement. In Ryan, outer seals 17 are used to seal outer flaps 14 and inner seals 
19 are used to seal divergent flaps 18. The claims as amended do not read on Ryan. 

In regard to the dependent claim 39, Harmon does not have an opener as that term 
is used and defined in the specification. See, specification page 9, lines 5 et seq. defining 
an opener as a leaf or other spring which operates between the tapered stiffeners of 
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adjacent plates. It is believed that the Primary Examiner may be mistakenly reading the 
opener as the opening and closing device for the vanes. Rather, it is a fail safe 
mechanism. 

Reconsideration of all rejected claims is requested. 

Claims 54-58 were rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ryan (US 4128208). 

The Primary Examiner is correct that Ryan does not disclose labyrinth, brush, 

metal to metal, hydrostatic seal and elastomeric seals. Apparently, although it is not 

explicitly stated, the Primary Examiner is proceeding on an obvious to try scenario. Why 

would Ryan disclose the claimed seals given the inner and outer seals and the 

arrangement of outer flaps and seal divergent flaps? Why would Ryan look to use the 

claimed seals? Claims 54-58 as amended now depend from amended claim 53 which 

recites a vane to vane sealing arrangement between adjacent vanes. Ryan doesn't have 

vanes; rather, Ryan has an elaborate inner and outer system with many components 

working on totally different principles. A vane to vane sealing arrangement with the 

supplemental seals as claimed in claims 54-58 is not "obvious to try" and would not be 

amenable to combination with or in Ryan. Reconsideration of claims 54-58 is respectfully 

requested. 

Claims 54-58 are also allowable for the reason that they depend from allowable 
claim 53. 
Summary 

16 



Claims 2-4, 18-28, 31, 75-79 and 91-92 were previously cancelled without 
prejudice. Please cancel claim 53 without prejudice. 

Claims 1, 5-17, 29 and 31-33 have been allowed and claims 40-45, 47-51, 63-74, 
90 and 93 were objected to but determined to include allowable subject matter. 

Claims 34-39, 46 and 52-62 were rejected. 

Applicant wishes to thank the Primary Examiner for the determination of 
allowable subject matter. 

Claims 1,5-17, 29-74, 90 and 93 are in the application and reconsideration is 
requested. 

Claims 34, 52, 54-58, 74, 90 and 93 have been amended. 

Please call the undersigned if it would expedite the application. 

A petition for a one month extension of time is being submitted herewith as is an 
information disclosure statement. Electronic payment for the one month extension of time 
in the amount of $120 is being made herewith as is the fee for the information disclosure 
statement in the amount of $180. 

If there are any additional charges, or any overpayment, in connection with the 
filing of the amendment, the Commissioner is hereby authorized to charge any such 
deficiency, or credit any such overpayment, to Deposit Account 23-3060. 

Respectfully submitted, 
WOODLING, KROST & RUST 
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ABSTRACT 



A nozzle having a set of flaps is formed on the exhaust 
end of a turbojet engine. Seal means are provided be- 
tween adjacent flaps so that the area between the noz- 
zle flaps will have a minimum flow loss between them 
as they are moved between their minimum area posi- 
tion and maximum area position. A seal flap is lo- 
cated between each pair of nozzle flaps and is main- 
tained centered by a track on the seal flap and links 
connected to the adjacent sides of the nozzle flaps. A 
guide at the free end of the links is guided on said 
track. A guide member positions the flap axially and 
prevents it from being lifted from the surface of said 
nozzle flaps. 

5 Claims, 5 Drawing Figures 
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SEAL CENTERING AND RETENTION MEANS 1971 for BALANCED FLAP CONVERGING- 

/DI VERGING NOZZLE by Craig E. Swavely ei al now 

The invention disclosed herein was made in the patent number 3, 73 0,43 6. The flaps can be act u ated by 

course of or under a contract with the Department of any means desired and one actuating device is dis- 

the Air Force. 5 closed in co-pending application S.N. 209,664, Filed 

DAr^DAriMnncTucmmcMT^M Dec - 20 ' 1971 for SYNCHRONIZED EXHAUST 

BACKGROUND OF THE INVENTION NOZZLE ACTUATING SYSTEM by William M. 

This invention relates to sealing means for nozzle Madden et al. 

flaps of a turbojet engine. While seal means have been A seal flap 20 extends from its pivotal mounting at 

used in the past, the construction shown herein is be- 10 the forward end of divergent flap 60 to a point adjacent 

lieved to be new. Seal means are shown in U. S. Pat. the rearward edge of said flap. Each seal flap 20 is 

No. 2,972,226; U. S. Pat. No. 3,004,385; U. S. Pat. No. formed of a width so that it will also contact the inner 

2,697,907; and U. S. Pat. No. 2,910,828. surface of adjacent flaps in the maximum opening of 

cnyuADvocTucMucMTinM the nozz,e fla P s - The outer surface of each flap is 

SUMMARY OF THE INVENTION , 5 formed havin g an angular surface 2 , on each sjde 

A primary object of the present invention is to center which meets with a flat center surface 23 which extends 

a seal flap between cooperating nozzle flaps and act to for the length of the flap at the midportion thereof. The 

retain the seal flap in position against the nozzle flaps. surfaces 21 are angular so as to form the best mating 

configuration for contacting the inside of the nozzle 

In accordance with the present invention, a seal flap 20 flap 60. As shown in FIG. 3 the surfaces are at an angle 

system is provided wherein the seal flap can be easily which places them substantially parallel to the inner 

removed for inspection or access to the nozzle flaps. faces of the flaps 60 when the flaps 60 are in their maxi- 
mum open position. 

In this seal flap, means are provided to maintain the A track means 25 is positioned on the outer center 

seal flap against said nozzle flaps and keep it in its Ion- 25 surface 23 so that the forward part of the track 27 is po- 

gitudinal position. Means are provided for preventing sitioned approximately at the center of the longitudinal 

the disengagement of the track and slider member. length of the flap. The track means 25 comprises a T- 

rrifp DPsrRiPTiON OF thf dr AWTNOS shaped member formed of two L-shaped members 29 

BRIEF DESCRIPTION OF THE DRAWINGS we lded together. Two arms of the L are welded to- 

FIG. 1 is a view illustrating the application of the in- 30 gether to form the single track 27 while the other arms 

vention to a turbojet engine. of the L form a flat surface which is welded to the seal 

FIG. 2 is an enlarged view of the rear part of FIG. 1 flap. The forward part of the track means has an exten- 

showing a portion of the nozzle in cross section. sion 30 which has outstanding flanges at the outer end 

FIG. 3 is a view showing a section through a seal flap which form a flat surface 32 for a purpose to be herein- 

along with the ends of adjacent nozzle flaps wherein 35 after described. A bolt member 34 is fixed to the sur- 

said nozzle flaps are at their maximum area position. face 32 with a bolt 36 extending outwardly from the ex- 

F1G. 4 is a view taken along the line 4 — 4 of FIG. 3 tension 30 for a purpose to be hereinafter described, 

showing the track means in full and the links removed. A slider member 40 is mounted for slidable move- 
ment on the single track 27. The slider member 40 

FIG. 5 is a view taken through the edge of a nozzle 40 comprises a bottom plate 42 with two angle members 

flap showing the attachment of a positioning arm. 44 and 46 mounted thereon. Each of the angle mem- 

„ „ .„„ ^.^^^ , bers 44 and 46 have one arm fixed to the bottom plate 

DESCRIPTION OF THE PREFERRED 42 while the other arms face upwardly therefrom adja- 

tMBUDIMbN I cent to each other and being spaced to slidably accom- 

Referring to FIG, 1, the engine 2 shown includes a 5 modate the track 27. Ah opening 52 is formed in the 

conventional compressor section 4, the burner section end of each arm of angle members 44 and 46 fixed to 

6, turbine section 8 and exhaust duct and nozzle sec- the bottom plate 42. These holes also extend through 

tion 10. The nozzle is formed of main flaps 30, diver- the bottom plate 42. 

gent flaps 60, and external flaps 70, said flaps being . A recess 62 is provided in the side edge of each adja- 
movable between a minimum opening position as cent flap 60 facing the track means. A link 64 is pivot- 
shown by solid lines, and a maximum opening position ally mounted at the forward end of each recess to a pin 
as shown by the dotted lines. Each of the annular set of 66. The other end of the link 64 is pivotally connected 
flaps have a cooperating set of seal flaps. Each seal flap to the end of the arm extending from the slider member 
is positioned along adjacent side edges of cooperating 55 40 towards the flap 60. The link 64 shown in solid lines 
flaps to prevent an excessive amount of leakage there- in FIG- 5 shows the position of the link when the nozzle 
between. These seal flaps are pivotally mounted to flaps are in their minimum area position. The position 
each other in the same manner as the nozzle flaps. Each of the slider member 40 at that time is shown by the 
seal flap pivotal mounting is located radially inward dotted line representation in FIG. 4. The link 64 shown 
from each pivotal mounting of cooperating nozzle 60 in dotted lines in FIG. 5, shows the position of the link 
flaps. For example, at the pivotal mounting 41 between when the nozzle flaps are in their maximum area posi- 
the rear end of main flaps 30 and forward end diver- tion. The position of the slider member 40 at that time 
gent flaps 60 a pivotal mounting is positioned between is shown by the solid line representation in FIG. 4. 
the rear end of the seal flaps for main flaps 30 and the It can be seen that as an actuating device moves the 
seal flaps 20 for divergent flaps 60. 65 flaps 60 between the minimum area and maximum area 
The nozzle arrangement can be formed in various positions the links 64 of equal length will maintain the 
ways, however the nozzle shown herein is disclosed in slider member at the midpoint of the space between the 
co-pending application S.N. 209 665, filed Dec. 20, adjacent edges of the flaps. Since the track 27 is posi- 
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tioned at the center of the outer surface of the seal flap 
then each seal flap is maintained centered over the 
space between its cooperating nozzle flaps. To hold 
each seal flap in place, a guide member 72 is fixed to 
the bolt 34 with its outer ends overlapping the outer 
side of adjacent flaps for approximately the same dis- 
tance as the seal flap. 

The guide member 72 consists of an elongated plate 
74 and a mating reinforcing member 76, said two mem- 
bers being fixed together forming a box section. An 
opening is located in the central part of the guide mem- 
ber 72 and receives the bolt 34. A nut 35 retains the 
guide member on the bolt. The guide member 72 is 
contoured so that each side extends out from the bolt 
34 at an angle making it parallel to the cooperating side 
21 on the outer surface of the seal flap. 

A longitudinal opening 78 is formed in the reinforc- 
ing member 76 and an aligned cooperating opening 80 
is formed in the plate 74. These openings receive a pro- 
jection 84 extending from said flap below the pivotal 
mounting of link 64, that is, below pin 66. As the flaps 
move between their minimum area and maximum area 
positions each projection 84 is guided in its openings 78 
and 80 to keep each guide member 72 properly 
aligned. 

Further, an exit area schedule selector system for a 
nozzle such as disclosed herein is disclosed in co- 
pending application S.N. 209 803, Filed Dec. 20, 1971 
for EXIT AREA SCHEDULE SELECTOR SYSTEM 
by Kenneth E. Harmon. 

I claim: 

1. A nozzle having a plurality of nozzle flaps pivotally 
mounted thereon, each of said nozzle flaps having an 
inner and outer surface, each of said nozzle flaps hav- 
ing a side edge, a seal flap mounted between each of 
said adjacent nozzle flaps, each of said seal flaps having 
an inner and outer surface, each seal flap having over- 
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lapping engagement between its outer surface and said 
inner surfaces of adjacent nozzle flaps, means for cen- 
tering each seal flap between the adjacent nozzle flaps, 
means for keeping each seal flap against the adjacent 

5 nozzle flaps, said means for centering each seal flap in- 
cluding a track means fixed to the outer surface of said 
seal flap between adjacent side edges of adjacent noz- 
zle flaps, track follower means mounted on said track 
means for relative axial movement therewith, a link 

10 connecting the side edge Of each adjacent nozzle flap 
to said track follower, means pivotally mounting one 
end of each link to a track means, second means pivot- 
ally mounting the other end of each link to the adjacent 
edge of its cooperating nozzle flap, each link extending 

1 5 in line with its cooperating nozzle flap. 

2. A nozzle as set forth in claim 1 wherein each link 
is mounted in a recess in the edge of the nozzle flap. 

3. A nozzle as set forth in claim 2 wherein each recess 
• is of such a length so as to receive the full length of a 

link when the nozzle flaps are in their minimum area 
position. 

4. A nozzle as set forth in claim 1 wherein said means 
for keeping each seal flap against adjacent nozzle flaps 

25 comprises a guide member fixed to each seal flap, each 
guide member extending over the outer surfaces of ad- 
jacent nozzle flaps. 

5. A nozzle as set forth in claim 4 including means for 
positioning the longitudinal position of each seal flap, 

30 said means for fixing the longitudinal position of each 
seal flap includes on each side of said guide member on 
opposite sides of said track means a longitudinal hole 
therethrough extending outwardly from said track 
means, follower means extending from the outer sur- 

35 face of adjacent flaps, said follower means extending 
through said longitudinal holes. 
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